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I. REAL PARTY IN INTEREST 

The real party in interest for this appeal is: 

Koyo Seiko Co., Ltd. 

II. RELATED APPEALS, INTERFERENCES, AND JUDICIAL PROCEEDINGS 

There are no other appeals, interferences, or judicial proceedings which will directly 
affect or be directly affected by or have a bearing on the Board's decision in this appeal. 

III. STATUS OF CLAIMS 

A. Total Number of Claims in Application 
There are 12 claims pending in application. 

B. Current Status of Claims 

1. Claims canceled: 8 and 13 

2. Claims withdrawn from consideration but not canceled: 5 and 6 

3. Claims pending: 1-7, 9-12 and 14 

4. Claims allowed: none 

5. Claims rejected: 1-4, 7, 9-12 and 14 

C. Claims On Appeal 

The claims on appeal are claims 1-4, 7, 9-12 and 14 

IV. STATUS OF AMENDMENTS 

Applicant did not file an Amendment After Final Rejection. 
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V. SUMMARY OF CLAIMED SUBJECT MATTER 

The following description is an exemplary reading of the claim language on embodiments 
of the present application and is not intended to limit the scope of the claims. 

Independent Claim 7 

Claim 7 recites an electric power steering apparatus and a steering shaft 2 that is 
configured to engage a steering wheel 1 as illustrated in Figure 2. With reference to Figure 3, the 
power steering apparatus includes an electric motor 6 ( page 7, lines 20-24) for steering 
assistance and a worm shaft 70 (page 9 line 21) on which a worm (71) is disposed. A worm 
wheel 72 is disposed on the steering shaft 2, and rotary motion of the electric motor 6 is 
transmitted through the worm shaft 70 to the worm wheel 72 (page 9, line 19 through page 10, 
line 4). A biasing member 30 biases the worm shaft 70 toward the worm wheel 72 via a bearing 
17 (page 10, lines 19-21). In addition, a concave member 83 accepts the bearing 17, and a 
housing 8 houses the bearing 17 and the concave member 83. Furthermore, the biasing member 
30 is movably acceptable only toward the concave member 83. 

Claim 1 

Claim 1 depends from claim 7 and further recites that the biasing member 30 biases the 
worm shaft 70 toward the worm wheel 72 in a deflective direction of the worm shaft 70. 

Claim 2 

Claim 2 depends from claim 1 and recites that the worm shaft 70 is deflectable in a side 
of the worm shaft (the right side in Figure 3) interlocked with an output shaft 60 of the electric 
motor 6. 

Claim 3 

Claim 3 depends from claim 1 and recites that the worm shaft 70 is supported in a gear 
housing 8 having a tapped hole 84 and that the biasing member 30 includes a screw body 33 
tightly fastened in the tapped hole 84. A spring body 32 is interposed between the screw body 
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33 and the worm shaft 70. 
Claim 4 

Claim 4 depends from claim 1 and recites that the worm shaft 70 is supported in a gear 
housing 8 having a tapped hole 84 and the biasing member 30 includes a screw body 33 which is 
tightly fastened in the tapped hole 84 and which is in contact with the worm shaft 70 or a bearing 
17 fitted to the worm shaft 70. 

Claim 10 

Claim 10 depends from claim 7 and recites that the bearing 17 may be deflected into the 
concave member 83. 

Claim 11 

Claim 1 1 depends from claim 7 and recites that the steering wheel 1 is directly connected 
to the steering shaft 2. 

Claim 14 

Claim 14 depends from claim 1 and describes a space between the concave member 83 
and the biasing member 30. The space is defined in part by second bearing hole 82 and can be 
seen in Figure 4. When biasing member 30 biases the worm 71 toward the worm wheel 72, the 
biasing member 30 moves within the space and is accepted in the concave member 83. 

Independent Claim 9 

With reference to Figure 2, claim 9 recites an electric power steering apparatus and a 
steering shaft 2 having a worm wheel 72 (Figure 3), the steering shaft 2 being configured to 
engage a steering wheel 1. With reference to Figure 3, the power steering apparatus includes an 
electric motor 6 for steering assistance and a worm shaft 70 on which a worm 71 is disposed. A 
rotary motion of the electric motor 6 is transmitted through the worm shaft 70 to the worm wheel 
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72. A biasing member 30 biases the worm shaft 70 toward the worm wheel 72 via a bearing 17, 
and a housing 8 that directly holds the bearing 17 is the same housing 8 that holds the biasing 
member 30. A concave member 83 accepts the bearing 17. The biasing member 30 is movably 
acceptable only toward the concave member 83. 

Independent Claim 12 

Claim 12 recites an electric power steering apparatus, illustrated in Figure 2, that includes 
an electric motor 6 for steering assistance and a worm shaft 70 on which a worm 71 is disposed. 
A worm wheel 72 is fixedly held on a steering shaft 2 connected to a steering wheel 1, and the 
rotary motion of the electric motor 6 is transmitted through the worm shaft 70 to the steering 
shaft 2. A biasing member 30 biases the worm shaft 70 toward the worm wheel 72 to reduce or 
eliminate backlash, and the biasing member 30 is movably acceptable only toward the concave 
member 83. 

VI. GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 

Claims 1-4, 7, 9-12 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Eda, U.S. 6,044,723 in view of JP 60-191758 (hereinafter, "Kamimura"). 

VII. ARGUMENT 
Independent Claim 7 

Claim 7 is rejected as being unpatentable over Eda in view of Kamimura. As discussed 
below, it is respectfully submitted that the examiner has not explained how the Eda reference 
should be modified in order to produce the invention of claim 7 and has not provided a proper 
reason for modifying Eda based on Kamimura. For at least these reasons a prima facie case of 
obviousness has not been presented. Furthermore, even if a reason for modifying Eda were 
provided, the result would not be the invention defined by claim 7. Each of these issues is 
addressed below. 

Section 706.02(j) of the MPEP provides that when an examiner makes a rejection under 

Section 103, he should "set forth in the Office action: (A) the relevant teachings of the prior art 
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relied upon, preferably with reference to the relevant column or page number(s) and line 
number(s) where appropriate, (B) the difference or differences in the claim over the applied 
reference(s), (C) the proposed modification of the applied reference(s) necessary to arrive at the 
claimed subject matter, and (D) an explanation why one of ordinary skill in the art at the time the 
invention was made would have been motivated to make the proposed modification." In the 
present case, the Examiner's Answer indicates that it would have been obvious to " modify the 
worm gear arrangement of Eda et al. with the mechanism for setting backlash taught by 
Kamimura" without providing any indication as to what modification is being proposed. This 
may be because there is no simple part for part replacement that can be made. Instead, it seems 
that a complex rearrangement of Eda' s parts would be required to combine Eda and Kamimura 
in any manner, and it is not clear how or whether such rearrangement would work or why one 
skilled in the art would attempt it. 

Eda provides a worm and worm wheel arrangement in which axial loads created by 
backlash are absorbed using springs 10a and 10b. Eda does not include any mechanism for 
setting backlash that can be replaced with part of Kamimura' s device. The examiner may be 
proposing to replace Eda's bearing 8b with element 42 of Kamimura, but he does not indicate 
whether Eda's coned disk springs 10b should be removed or retained. If the springs are 
removed, Eda would not longer absorb axial loads, and the examiner's modification would 
impermissibly change the principle of operation of Eda's device. MPEP 2143.01. If springs 10b 
are retained, it is not clear that a support like Eda's support 42 could function under the axial 
loads imparted by backlash without binding in its support cylinder. Moreover, Kamimura 
appears to require the use of a flexible worm shaft 36 in order to employ his backlash adjusting 
device. If Eda's shaft 30 is made flexible, it is not clear that Eda's device would continue to 
function, especially since this newly flexible shaft would have to absorb axial loads. If Eda's 
shaft 30 is not made flexible, it is not clear whether any benefit could be obtained from 
Kamimura' s elements even if they could somehow be added to Eda's device. These issues 
cannot be addressed because it cannot be determined from the record how the examiner believes 
Eda should be modified. For at least this reason, a prima facie case of obviousness has not been 
presented, and claim 7 should be allowed. 
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In addition, a reason or motivation for modifying Eda has not been provided. The 
motivation identified by the Office Action is "to prevent problems of backlash generation 
between worm gears and the fluctuation of torque required to turn the worm gears." However, 
the Eda patent is directed to a system that is supposed to prevent problems associated with 
backlash. Since Eda's device already addresses the problem of backlash, one skilled in the art 
would have no reason to look to Kamimura for a solution to a problem that has already been 
addressed. Because a proper reason for modifying Eda based on Kamimura has not been 
provided, a prima facie case of obviousness has not been presented, and claim 7 is submitted to 
be allowable for at least this reason. 

Even if combined, Eda and Kamimura do not show or suggest the invention of claim 7. 
Claim 7 recites a biasing member biasing, via a bearing, a worm shaft toward a worm wheel. 
The examiner has alleged that Kamimura' s spring 48 corresponds to the claimed biasing 
member. Claim 7 further recites a concave member accepting a bearing. The examiner appears 
to state that the opening in Kamimura' s element 42 in which bearing 43 is mounted corresponds 
to the claimed concave member. Claim 7 further recites that the biasing member is movably 
acceptable only toward the concave member. However, Figure 1 of Kamimura makes clear that 
there is a gap between the bottom of leg 41 of element 42 and therefore spring 48 can move both 
toward and away from bearing 43, contrary to the language of claim 7. Claim 7 is submitted to 
be allowable over Eda and Kamimura for at least this reason. 

The examiner offers an alternative interpretation of Kamimura wherein Kamimura' s bolt 
46 is considered to be a biasing member. However, unless it is rotated, bolt 46 is not movable 
toward or away from the concave member holding bearing 43. If bolt 46 is rotated, then it can 
move toward or away from bearing 43, contrary to the recitations of claim 7. Under no 
interpretation of Kamimura is bolt 46 only movable toward bearing 43 as would be required to 
satisfy a limitation of claim 7. For these reasons, claim 7 is submitted to be allowable over Eda 
and Kamimura based on this secondary interpretation of Kamimura as well. 

Independent claim 12 is submitted to be allowable for at least the same reasons as claim 
7. Dependent claims 3 and 4 are also submitted to be allowable for at least the same reasons as 
claim 7. 
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Independent Claim 9 

Claim 9 is also rejected under 35 U.S.C. 103(a) as being unpatentable over Eda in view 
of Kamimura. As discussed above in connection with claim 7, the examiner has not explained 
what modification to Eda is being proposed or provided a proper reason or motivation for 
making any modification to Eda. The examiner has therefore also failed to present a prima facie 
case of obviousness in connection with claim 9, and claim 9 is submitted to be allowable for this 
reason. 

Even if the proposed modification to Eda were identified and a reason for making such a 
modification were provided, the result would still not be the invention of claim 9. Claim 9 
recites a biasing member biasing, via a bearing, a worm shaft toward a worm wheel. Claim 9 
further recites that the housing that directly holds the bearing is the same housing that holds the 
biasing member. Bearing 43 is directly held in an opening near the top (as viewed in Figure 1) 
of Kamimura's element 42. Neither biasing member 48 nor biasing member 46 is located in the 
same opening that holds bearing 43. Claim 9 is submitted to be allowable over Eda in view of 
Kamimura for at least these reasons. 

Dependent Claims 

Claim 2 

Applicant's Appeal Brief noted that the language of claim 2 has not been addressed in the 
Office Actions. Claim 2 is also not addressed in the Examiner's Answer. Claim 2 recites an 
interlocking member interlocking the worm shaft and a motor output shaft. The art of record 
does not show or suggest an interlocking member as claimed. Claim 2 is submitted to further 
distinguish over the art of record for this reason. 

Claim 10 

The Examiner's Answer suggests that Kamimura "anticipates" this claim. It is 
respectfully submitted that this rejection has not been previously raised, and that, in any case, 
Kamimura does not show an electric power steering apparatus. Claim 10 is therefore not 
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anticipated by Kamimura. 

Claim 10 recites that the bearing may be deflected into the concave member. 
Kamimura shows a bearing that appears to contact the element alleged to be a concave member 
around the entire circumference of the bearing. The bearing therefore cannot be deflected into 
the concave member as required by claim 10. Claim 10 further distinguishes over the art of 
record for this reason. 

Claim 14 

Claim 14 recites that a space is established between the concave member and the biasing 
member. Claim 14 depends from claim 7 which defines a concave member as accepting a 
bearing. If element 41 of Kamimura is asserted to be a concave member, than this concave 
member does not accept a bearing 43. Furthermore, biasing members 48 and 46 in no manner 
move within a space between the concave member and a biasing member as claimed. Claim 14 
is submitted to further distinguish over the art of record for this reason. 

VIII. CLAIMS 

A copy of the claims involved in the present appeal is attached hereto as Appendix A. 
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DC. CONCLUSION 

For the foregoing reasons, it is respectfully submitted that claims 1-4, 7, 9-12 and 14 are 
allowable over the art of record. Wherefore, reconsideration and allowance of these claims is 
earnestly solicited. 



Dated: May 16, 2007 



Respectfully submitted, 




. *227&> 

^Michael K. Mutter 
Registration No.: 29,680 

BIRCH, STEWART, KOLASCH & BIRCH, LLP 
81 10 Gatehouse Road 
Suite 100 East 
P.O. Box 747 

Falls Church, Virginia 22040-0747 
(703) 205-8000 
Attorney for Applicant 
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APPENDIX A 

Claims Involved in the Appeal of Application Serial No. 09/655,847 

1. The electric power steering apparatus of claim 7, wherein 

the biasing member biases said worm shaft deflectable toward said worm wheel, in a deflective 
direction of said worm shaft. 

2. The electric power steering apparatus of claim 1, wherein 

said worm shaft is deflectable in a side of said worm shaft, interlocked with an output 
shaft of said electric motor and an interlocking member interlocking said worm shaft and said 
output shaft is provided therebetween. 

3. The electric power steering apparatus of claim 1, wherein 

said worm shaft is supported in a gear housing having a tapped hole, and said biasing 
member includes a screw body tightly fastened in said tapped hole and a spring body interposed 
between said screw body and said worm shaft. 

4. The electric power steering apparatus of claim 1, wherein 

said worm shaft is supported in a gear housing having a tapped hole, and said biasing 
member includes a screw body which is tightly fastened in said tapped hole and which is in 
contact with said worm shaft or a bearing fitted to said worm shaft. 

7. An electric power steering apparatus, comprising: 
an electric motor for steering assistance; 
a worm shaft on which a worm is disposed; 

a steering shaft, configured to engage a steering wheel, on which a worm wheel is 
disposed and to which a rotary motion of said electric motor is transmitted through said worm 
shaft; 

a biasing member biasing, via a bearing, said worm shaft toward said worm wheel; 
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a concave member accepting said bearing; and 

a housing for housing said bearing and said concave member, wherein the biasing 
member is movably acceptable only toward the concave member. 

9. An electric power steering apparatus, comprising: 
an electric motor for steering assistance; 

a worm shaft on which a worm is disposed; 

a steering shaft, configured to engage a steering wheel, on which a worm wheel is 
disposed and to which a rotary motion of said electric motor is transmitted through said worm 
shaft; 

a biasing member biasing, via a bearing, said worm shaft toward said worm wheel, 
wherein a housing that directly holds the bearing is the same housing that holds the biasing 
member; and 

a concave member accepting the bearing, wherein the biasing member is movably 
acceptable only toward the concave member. 

10. The electric power steering apparatus of claim 7, wherein the bearing may be 
deflected into the concave member. 

1 1 . The electric power steering apparatus of claim 7, wherein the steering wheel is 
directly connected to the steering shaft. 

12. An electric power steering apparatus, comprising: 
an electric motor for steering assistance; 

a worm shaft on which a worm is disposed; 

a worm wheel fixedly held on a steering shaft connected to a steering wheel, wherein the 
rotary motion of the electric motor is transmitted through the worm shaft to the steering shaft; 

a biasing member biasing the worm shaft toward the worm wheel to reduce or eliminate 
backlash, wherein the biasing member is movably acceptable only toward the concave member. 
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14. The apparatus of claim 1, wherein a space is established between the concave 
member and the biasing member, wherein when the biasing member biases the worm toward the 
worm wheel, the biasing member moves within the space to be accepted in the concave member. 
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APPENDIX B - (EVIDENCE APPENDIX) 

No evidence is being relied upon and no evidence is attached. 



14 



MKM/STW/ 



Application No.: 09/655,847 



Docket No.: 1560-0348P 



APPENDIX C - (RELATED PROCEEDINGS APPENDIX) 

There are no related proceedings. 
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